Alleviation of ischemic neuronal damage by postischemic loading with histidine in the rat striatum.
Inflammatory reactions play an important role in ischemia-reperfusion injury in the brain. Since histamine H(2) action suppresses inflammatory reactions, effects of postischemic loading with histidine, a precursor of histamine, were examined. Focal cerebral ischemia for 15 min was provoked by transient occlusion of the right middle cerebral artery in rats, and delayed neuronal death were evaluated in striatal neurons after 7 days. Histidine was administered four times, immediately, 6, 24, and 48 h after reperfusion of blood flow (1000 mg/kg, i.p., each time). To examine the role of histaminergic action on changes in histologic outcome, effects of mepyramine (3 nmol, i.c.v.), an H(1) antagonist, and ranitidine (30 nmol, i.c.v.), an H(2) antagonist, were evaluated in histidine-treated rats. Transient ischemia for 15 min provoked severe neuronal damage in the saline-injected control group, and the number of striatal neurons decreased to 21% of that on the contralateral side. Administration of histidine alleviated ischemic neuronal damage, and the number of preserved neurons was 76% of that on the contralateral side. Simultaneous administration of mepyramine with histidine did not affect the histologic outcome. However, administration of ranitidine abolished the alleviation by histidine. These findings indicate that the elevation of histamine H(2) receptor stimulation by massive administration of histidine suppresses reperfusion injury in the brain.